The Development of Remote
Sensing Performance
Sandards

A joint effort of FEMA, NASA,
NOAA and Topographical
Engineering Center




Partnersnips - Integral to the
Process

* Thefollowing illustration involves four
Agencies of the U.S. Government
— Army Corps of Engineers Topographical
Engineering Center
— National Air and Space Administration
— Federal Emergency Management Agency

— National Oceanic and Atmospheric
Administration’s River Forecast Centers




FEMA Flood Evaluations

|IFSAR

_IDAR

Data Fusion

Dynamic Flood Modeling




LIDAR Data Collection can be
used to Add Accuracy

|IFSAR is Absolute Accuracy of 1t0 1.5
Meters

But Differential Accuracy Is about 15

Centimeters

LIDAR Absolute Accuracy Is about 15
Centimeters

Data Fusion should yield Overall Absolute
Accuracy of about 15 Centimeters at Lower
Cost than Current Technology




Complementing Use of Remote Sensing for Flood Mapping

LIDAR Data IFSAR Data

Extraction/Difference
Step 3
s

Data Fusion Step 5

R A t DEM, Soil Data, and
ccuracy Assessmen Other Products
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Map of 7 1/2’ Area, West Denver, Colorado
Fragment

West Denver, Colorado

Produced by Vexcel Corporation from IFSARE Data

1:60 000 Scale
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The California Condition 1997 - 1998 Test Areas

IFSAR Collection for
Overdl Valey DEM
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Lidar Sudy Backaground

i
Lidar topographic mapping has emerged as
a significant new technology

~EMA sponsored commercial collections of
_akewood, CA test site with four providers

USATEC contracted JHU/APL to analyze
the data & provide recommendations

Will use data to guide data fusion




Joint Agency’s Objectives &
Approach

S )
e Objectives

— Provide data-analysis-derived recommendations for
~EMA 37 specifications

— Provide information to drive data fusion

Investigation

e Approach

— Datadisplay

— Accuracy assessment

— Comparative analysis

— Trandation of findings into specifications
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Void Map of Least Accurate Data
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Void Map of Most Accurate Data




Merge Artifacts

Merged Swaths




DEM Differencing Example

Merged Swaths - Swath 1 Merged Swaths - :




Sudy Plans

e Complete accuracy assessment
e Complete comparative analysis

e Trandate findings into additional working
specifications




Conclusions for Draft Lidar
Performance Sandard

Color-coded-sun-shaded display reveals
artifacts

Void display reveals additional details

Quantitative measure development
underway

Expect recommendations to ensure quality
of LIDAR performance standards




FEMA’s New Working LIDAR
Sandard

» Has developed a performance standard
e Avallablefor use
* Viewable at




Dynamic Flood Modeling

o
NOAA'’s River Forecast Centers and the

Army Corps of Engineers Hydrologic
Engineering Center are mplementing

Dynamic Flood Models

These can Forecast both nundation and Flash
Flood Boundaries

Will Permit Improved Flood Insurance Rate
Maps

Will Reduce Unneeded and Unheeded Food
Warnings




